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Task-based Framework Implementation

( The JetScapeTask: )
|

JetScapeTask |
l t
e Framework provided base classes (tasks) (more needed IS ...) ©disese Main task Output (more to bed added)
G FIuidD;llnamics ‘ ‘ HardPIrocess ‘ ‘ JelEne;gyLoss T’ Jets::ape “’ JetSca;;eWriter D
} Brick ‘ } JSPythiad ‘ —{ JetEnergyLossModule< Derived >‘ 4{ JetScapeWriterAscii |
J‘ GubserHydro ‘ } PGun ‘ J‘ JetEnergyLossModule< Martini >J 4{ JetScaperiterasciiGZ |

Member Functions

User “Modules”

virtual

virtual void

virtual void

virtual void

irtual void
virtual void

virtual void

virtual void

virtual void

virtual void

virtual void

virtual void

virtual void

virtual void

virtual void

virtual void

ctor< shared_ptr< JetScapeTask > >
shared_ptr< JetScapeTask >

void

void

void

void

int

const bool

void
void

const string

JetScapeTask ()

~JetScapeTask ()
Init ()
Exec ()

Finish ()
Clear ()
ExecuteTasks ()

All of theses functions will be
called recursively in a task

based framework, so once

added there is no problem

that it will get initialized, executed
(if specified) ... Of course a task
in itself is a natural unit which
can be easily parallelized if
necessary

ExecuteTask ()
InitTask ()
InitTasks ()
ClearTasks ()
ClearTask ()
FinishTask ()
FinishTasks ()
WriteTasks (weak_ptr< JetScapeWriter > w)
WriteTask (weak_ptr< JetScapeWriter > w)
Add (shared_ptr< JetScapeTask > m_tasks)
GetTaskList () const

GetTaskAt (int i)

EraseTaskLast ()

EraseTaskAt (int i)

ResizeTaskList (int i)

ClearTaskList ()

GetNumberOfTasks ()

GetActive () const

SetActive (bool m_active_exec)

Setld (string m_id)

Getld () const

} JetEnergyLossModule< Matter >J
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JetScape Parton Showers as Graph “Containers” (more later)

PartonShower Class Reference

#include <PartonShower.h>

Inheritance diagram for PartonShower:

GTL: Graph
Template
Library

graph
PartonShower

Public Member Functions

virtual

node

void

shared_ptr< VertexBase >
shared_ptr< Parton >
shared_ptr< Parton >
shared_ptr< VertexBase >
node

edge

int

int

vector< shared_ptr< Parton > >
vector< Parton >

int

int

void

void

void

void

void

void

void

void

void

void

void

void

PartonShower ()

~PartonShower ()

new_vertex (shared_ptr< VertexBase > v)
new_parton (node s, node t, shared_ptr< Parton > p)
GetVertex (node n)

GetParton (edge e)

GetPartonAt (int n)

GetVertexAt (int n)

GetNodeAt (int n)

GetEdgeAt (int n)

GetNumberOfParents (int n)

GetNumberOfChilds (int n)

GetFinalPartons ()

GetFinalPartonsForFastJet ()
GetNumberOfPartons () const
GetNumberOfVertices () const
save_node_info_handler (ostream *o, node n) const
save_edge_info_handler (ostream *o, edge n) const
load_edge_info_handler (edge e, GML_pair *read)
load_node_info_handler (node n, GML_pair *read)
pre_clear_handler ()

PrintVertices ()

PrintPartons ()

PrintNodes (bool verbose=true)

PrintEdges (bool verbose=true)

SaveAsGML (string fName)
SaveAsGV (string fName)

SaveAsGraphML (string fName)

» Public Member Functions inherited from graph

graph Class Reference

A directed or undirected graph. More...

#include <graph.h>

Inheritance diagram for graph:

PartonShower

Public Types

typedef list< node >::const_iterator node_iterator

typedef list< edge >::const_iterator edge_iterator

Public Member Functions

virtual

void

void

bool

bool

bool

bool

bool

int

int

node
virtual node
virtual edge
virtual edge
void

void

San Francisco
Denver
{ )

Los Angeles

“ Chicago ™

graph ()

graph (const graph &G)

graph (const graph &G, const list< node > &nodes)

graph (const graph &G, list< node >::const_iterator it, list< node >::const_iterator end)
~graph ()

make_directed ()

make_undirected ()

is_directed () const

is_undirected () const

is_bidirected (edge_map< edge > &rev) const

is_connected () const

is_acyclic () const

number_of_nodes () const

number_of_edges () const

center () const

new_node ()

new_edge (node s, node t)

new_edge (const list< node > &sources, const list< node > &targets)
del_node (node n)

del_all_nodes ()
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JetEnergyLoss and JetEnergyLossManager

JetEnergyLossManager Class Reference

#include <JetEnergyLossManager.h>

Inheritance diagram for JetEnergyLossManager:
JetScapeTask ‘ I std::enable_shared_from_this< JetEnergyLossManager =

| JetEnergylLossManager I

Public Member Functions

JetEnergyLossManager ()
virtual ~JetEnergyLossManager ()
virtual void Init ()
virtual void Exec ()
virtual void Clear ()
virtual void WriteTask (weak_ptr< JetScapeWriter > w)
int GetNumSignals ()

void CreateSignalSlots ()

void SetGetHardPartonListConnected (bool m_GetHardPartonListConnected)
const bool GetGetHardPartonListConnected ()

Public Member Functions inherited from JetScapeTask

jlossmanager
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JetEnergyLoss and JetEnergyLossManager

JetEnergyLoss Class Reference

JetEnergyLossManager Class Reference

#include <JetEnergyLoss.h>

#include <JetEnergyLossManager.h>

Inheritance diagram for JetEnergyLossManager: |

Inheritance diagram for JetEnergyLoss:

JetScapeTask

‘ | std::enable_shared_from_this< JetEnergyLossManager >|

I

f
[
JetEnergylLossManager I

JetScapeTask

t

‘ | sigslot:has_slots< sigslot:multi_threaded_local >|

Public Member Functions

JetEnergyLossManager ()

Creates as many copies

virtual ~JetEnergyLossManager () as needed (based on
input from IS/HardProcess).

virtual void Init ()
virtual void Exec ()
virtual void Clear ()

virtual void WriteTask (weak_ptr< JetScapeWriter > w)

int GetNumSignals ()
void CreateSignalSlots ()

Including all relevant si

slots. Simple to parallelize,

JetScapeModuleBase ‘ | std::enahle_shared_from_this< JetEnergylLoss =
t t
|
—’ | JetEnergylLoss |
1issModule< Derived > ‘ ‘ JetEnergyLossModule< Martini = ‘ ‘ JetEnergyLossModule< Matter >
‘ Martini ‘ ‘ Matter

gnal/

der Functions

checked with C++11 <thread>.

void SetGetHardPartonListConnected (bool m_GetHardP Works fl ne|

const bool GetGetHardPartonListConnected ()

» Public Member Functions inherited from JetScapeTask

Matter

jlossmanager ‘ —

loss

snarea_pu< rarton >
void

double

double

shared_ptr< PartonShower >

Martini

wewnoweriniuaungraroon ()
PrintShowerlnitiatingParton ()
GetDeltaT ()

GetMaxT ()

GetShower ()

» Public Member Functions inherited from JetScapeModuleBase

» Public Member Functions inherited from JetScapeTask

Public Attributes

virtual

virtual shared_ptr< JetEnergyLoss >
virtual void
virtual void
virtual void
virtual void
virtual void
void

const double
void

const bool
void

const bool
void

const bool

void

sigslot::signal2< int, double, multi_threaded_local > jetSignal

sigslot::signal2< int, double &, multi_threaded_local > edensitySignal

sigslot::signal5< double, double, double, double, JetSource, multi_threaded_local > AddJetSourceSignal

sigslot::signal5< double, double, double, double, double &, multi_threaded_local > GetTemperatureSignal

sigslot::signal5< double, double, double, double, FluidCellinfo *, multi_threaded_local > GetHydroCellSignal

sigslot::signal4< double, double, vector< Parton > &, vector< Parton > &, multi_threaded_local > SentInPartons

sigslot::signali1< vector< Parton > &, multi_threaded_local > GetOutPartons
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const bool
void
const bool
void
const bool
void
const bool

void

JetEnergyLoss ()

JetEnergyLoss (string m_name)

JetEnergyLoss (const JetEnergyLoss &j)

~JetEnergyLoss ()

Clone () const

Init ()

Exec () final

WriteTask (weak_ptr< JetScapeWriter > w)

Clear ()

DoEnergyLoss (double deltaT, double Q2, vector< Parton > &pln, vector< Parton > &pOut)
SetQhat (double m_ghat)

GetQhat () const

SetJetSignalConnected (bool m_jetSignalConnected)
GetJetSignalConnected () const

SetEdensitySignalConnected (bool m_edensitySignalConnected)
GetEdensitySignalConnected () const

SetAddJetSourceSignalConnected (bool m_AddJetSourceSignalConnected)
GetAddJetSourceSignalConnected ()
SetGetTemperatureSignalConnected (bool m_GetTemperatureSignalConnected)
GetGetTemperatureSignalConnected ()

SetGetHydroCellSignalConnected (bool m_GetHydroCellSignalConnected)
GetGetHydroCellSignalConnected ()

SetSentinPartonsConnected (bool m_SentIinPartonsConnected)

GetSentIinPartonsConnected ()

SetGetOutPartonsConnected (bool m_GetOutPartonsConnected)
GetGetOutPartonsConnected ()
AddShowerlnitiatingParton (shared_ptr< Parton > p)



The “Do” Parton Shower in JetScapeEnergyLoss

Inheritance diagram for JetEnergyLoss: / Matter
JetScapeTask ‘ sigslot:has_slots< sigslot:multi_threaded_local = -
: : — |jloss
] \4 Martini
JetScapemModuleBase std::enable_shared_from_this< JetEnergylLoss =
i f
c | R
P JetEnergylLoss

| - |
JetEnergyLossModule< Derived = / JetEnergyLossModule< Martini > JetEnergyLossModule< Matter > ‘

L L

Matter

hartini

private: k

shared_ptr<PartonSQ?ﬁér> pShower;

node vStart;
node VvEnd;

void DoShower () ;
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The “Do” Parton Shower in JetScapeEnergyLoss

Inheritance diagram for JetEnergylLoss:

JetScapeTask

sigslot:has_slots< sigslot:multi_threaded_local =

t

f

I

/
N

— |jloss

JetScapemModuleBase

std::enable_shared_from_this< JetEnergylLoss =

t

i

Matter

Martini

—

I

V4

JetEnergylLoss

L

I

7

~

JetEnergyLossModule< Derived = /

JetEnergyLossModule< Martini =

JetEnergyLossModule< Matter =

L

private:

shared ptr<PartonSh

node vStart;
node VvEnd;

void DoShower () ;

L

hartini

Matter

er> pShower;

DoShower() sends a Signal

+ SentinPartons

sigslot::signal4<double, double, vector<Parton>&, vector<Parton>&, multi_threaded_local> JetEnergyLoss::SentinPartons

Definition at line 56 of file JetEnergyLoss.h.

Joern Putschke



The “Do” Parton Shower in JetScapeEnergyLoss

Inheritance diagram for JetEnergyLoss: / Matter
JetScapeTask sigslotzhas_slots< sigslotzmulti_threaded_local > :
: : — |jloss
| \4 Martini
JetScapemModuleBase std::enable_shared_from_this< JetEnergylLoss =
t f
- | A
, JetEnergyLoss
| y o |
JetEnergyLossModule< Derived > / JetEnergyLossModule< Martini > JetEnergyLossModule< Matter >
L] L
Martini Matter

private: \_ _J

Ghared_ptr<PartonSh er> pShower;)

node vStart;

e o d; - virtual void JetEnergyLoss::DoEnergyLoss ( double deltaT,
Recursive double Q2,
@Oid DoShower () ; ) (n) —> (m) parton “splitting” vector< Parton > & pln
Slot(s) ’

routine in time steps deltaT vector< Parton > & pOut

)

DoShower() sends a Signal

«» SentInPartons Reimplemented in Martini, and Matter.

sigslot::signal4<double, double, vector<Parton>&, vector<Parton>&, multi_threaded_local> JetEnergyLoss::SentinPartons Definition at line 41 of file JetEnergyLoss h

Definition at line 56 of file JetEnergyLoss.h.

JetEnergyLoss has signal/slots with
Hydro: get energy density and sent
energy deposition
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DoShower() and Graph Generation in more detail ...

pGun/HardProcess

lprovides N shower initiating partons

Matter
jlossmanager | == | jloss d N parton showers
N — in graph form
. Martini PartonShower.h will
N copies ... —p be created in
DoShower()
Matter
jloss —v JetEnergyLoss.cc
\ Martini
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DoShower() and Graph Generation in more detail ...

pGun/HardProcess

provides N shower initiating partons

Matter
jlossmanager | == | jloss d N parton showers
Y — in graph form
N cobi Martini PartonShower.h will
COpIes ... S be created in
DoShower()
Matter
jloss —v JetEnergyLoss.cc
\ Martini

void::JetEnergyLoss::DoShower()

{ vector of partons used in DoShower()
(vecto r<Parton> pIn; vector<Parton> pOut ;) <— to recursively create the shower (Graph
structure not directly used, “just” for

do storage)
{ Only vector of partons

for (int i=0;i<pIn.size();i++) / as input/output for loss
{ modules

SentInPartons(currentTime,pIn[i].pt( )G)InTempModule, pOutTem[D; //Signal

for (int k=0;k<pOutTemp.size();k++)

{
vEnd=pShower->new_vertex(make_shared<VertexBase>(0,0,0,currentTime));
pShower->new_parton(vStart,vEnd, make_shared<Parton>(pOutTemp[k]));

)
}

while (currentTime<maxT);

}

Joern Putschke




A JetScape (non-physical) Parton Shower as a Graph

28(8.00)
6.25

13(5.00) Lo 12(6. 00)—»29(8 00)

22(7.00)
/:1(7 00) 15
3.125 _,30(3.00)

4(4 00)—»14(6 00)\1>23(7 o)

/ 3.125
/15(5.00)
25.0/
L5 32(800)
/
/ 33(7.00)
359.00) 15
34(10.00)
3.125
17(5.00) 15
16(6.00
000)_ 5 155
9(4.00) 15
8(5.00) L5 36(10.00)
125 ;
| 625  37(9.00)
12(2.‘00)A>5(4.00)
00 - 125 195.00) 17 18(6.00)=>22238(10.00)
3.125
100.0
0000 % >1000) s 625
500 11(4.00) 105.00)—222-520(6.00) 39(10.00)
LN
3(200)— 230 6(5.00)—125 5268.00) 21(6.00)==:122 247 .00)
250 125 3.125
*65.00) 27(8.00) 25(7.00)

Joern Putschke



